RIG-1 and MDA-5 signaling pathways contribute to IFN-β production and viral replication in porcine circovirus virus type 2-infected PK-15 cells in vitro.
Type I Interferons (IFNs) is known for its antiviral activity; however, it is surprising that in vitro treatment of IFN-α and IFN-γ enhanced the replication of porcine circovirus type 2 (PCV2), indicating a complex relationship between interferon and PCV2. To date, it remains poorly understood how the interferon is produced during PCV2 infection and whether the interferon induced by PCV2 itself can promote viral replication. In this study, PCV2 induced the up-regulation of IFN-β in PK-15 cells, while treatment of PCV2-infected cells with the interferon regulatory factor-3 (IRF3) inhibitor, BX795, decreased the expression of IFN-β, whereas treatment with the nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB) inhibitor, BAY11-7082, did not. These findings indicate that PCV2 can induce IFN-β production via the IRF3-mediated rather than the NF-κB-mediated signal pathway. Moreover, PCV2 increased the protein expression levels of phosphorylation-IRF3 (p-IRF3), mitochondria antiviral-signaling protein (MAVS), retinoic acid-inducible gene I (RIG-1) and melanoma differentiation-associated protein 5 (MDA-5), and the knockdown of RIG-1 and MDA-5 decreased the expression level of IFN-β in PK-15 cells. Therefore, PCV2 induces IFN-β production via the RIG-1/MDA-5/MAVS/IRF signaling pathway. Furthermore, the PCV2 load and PCV2 infectivity decreased after knockdown of RIG-1 and MDA-5, indicating that RIG-1 and MDA-5 signaling pathways contribute to PCV2 replication. In conclusion, PCV2 induces the production of IFN-β via the RIG-1 and MDA-5 signaling pathways, and the IFN-β produced during PCV2 infection facilitates viral replication. These results will help us further understand the pathogenic mechanisms of PCV2.